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(57) Abstract: 

PURPOSE: To form a semiconductor member having a 
single crystal which has excellent crystallinity on an 
insulator by adhering a surface of a member formed on 
its surface of insulating substance, on the surface of a 
nonporous single crystalline semiconductor region formed 
on a porous single crystalline semiconductor region. 

CONSTITUTION: First, a P-type SI single crystalline base 
is made porous. A thin film single crystalline layer 22 
is formed on the surface of a porous substrate 21 . Then, 
another Si substrate 23 is prepared, and an oxide film 
24 is formed on the surface. The substrate 23 having the 
oxide layer 24 on the surface is adhered on the surface 
of the layer 22 on the substi^te 21. Thereafter, the 
entire substrate 21 Is removed by etching, and the layer 
22 reduced in thickness remains on the layer 24. Thus, 
oxidation expansion of the porous semiconductor layer is! 
prevented to prevent influence of distortion to an 
epitaxially grown single crystal. Further, the layer 22 
having excellent crystallinity is flatiy formed 
uniformly in a reduced ttiickness on the layer 24 of an 



insulator. 
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ocOS iS«:2 3S:ffl«UT, ^<0«ffi«ri?<t^ 2 4 S: 
Ji^^Ufcm, #a«S i »«=2 1 JiO#«SfpS i S 2 2 

mmi:i?^mm 2 4 s:«a5i^t^o s i 2 3 ^rii 9 ^ 

50 1^*5. Ell (c) (C^-rJ:9»^. #aSS 



( 10 

i 1 ^±n:^'y^:^'!r^^l^xs i Ox^2 4± 

iiitf. i&m^X'hzmits i g 2 4 

;dS'>y sV^^^/N-tl^^/jj^^^S iJi2 2ds 

[00481 r r T-#?L«i|£^«:S«:±|C^^t-5 

^fr*^S®Sr^JE!g1-5fc:*!)lc:; L.< 14 5 O m« 

J:0*f^b<l42GA«inEtTi:-f--5«;}sa*UV\ 
[0 0 4 91 BiifE^^TH4ii^»«:*^B^Bi:;te^{i 

tt^*^r^*•r5#lai^>f^rT^f 5ci:*Jif*b<. H 20 
[0 0 5 01 Wfaite^l4«^^SffiS:^-f-5S«:±{cgAt) 

(00 5 11 *fc. ^^mx'm\^i>:Lt<DX'^i>i^mt 
i^xm^^ixtiii<7). S)^\,^\±mi$i±mii&mi±ttnx- 30 

^^IxjtSfrofiSli: LTI4, m^^^tclt^i^^iDi^V 
10 0 5 21 ir^^T-. *||JSftg«IMlJr*JVx-cl4, #t 

(0 0 5 31 *fc. ^HmMmi^mi^tr^iy^i^^lzX 
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(0 0 5 41 -<^J:^Jc:fl^*^$nfcite»#)-hw^#?H4 
yr— AlcMLTS. ox 
1 0 * s e c Wi:(0'b(0^:/^^)^#, SIMOXX-^t>4x 

^^m{^mff^^miztt:^xmm^w-^<D!ir^^xf&<7ymi^ 

^i>U>f>Xfi^^\,^i><6-Qihi>, 
(00551 A»6«JJri4. mf-XUk^mn. 2X10' 

iit^^*:^^^^^fficr)gg^2 0 cm'^5 0 O cm' (2 

5, ' " 

(00561 WT. ftfco|gl6f!g«l0f ^Sr*-^. 
I 0 0 5 7 1 2 ] IJtT. ^i&^^M 2 -1:0 

(0 0 5 8l5fc-r. 1112 (a) tC^^cti,5J;9Jc:a/r<D 

»ll!Sfigg jfetr J: 5 in f ^ =3? ^ /i-^ft J: •) iS:^^M#)jR 

ft^ 1 2 2 5:ff^j«-t-^. *^^^4. p®s i ^mmm^i 

2 2 =Sr?i^^-t--5, 

(00591 Jifclw. 02 (b) t::n%$ix5J;9|rpg)s 
i ¥^aSft:i 2 1 ^^ffiJ: ►) HF^?K5rffll>fc|S;te-ft 
fiK)S<::J;o-C, #t7L«S i «^ 1 2 3li^K$-tir5„ r 
W^?L«S i^l 2 3J4. *^B^S i(D?g^2. 33g 
/cmMwlf^T. -e<^SBftS:HF^jKS«Sr5 0 — 2 
0%l'^{t:$-a:5- i:-C-5gftl. 1-0. 6g/cm* 

(0 0 6 01 02 (c) Jr^i-J: 5 Jr. t^— otos i 

mf^i 2 4 srffl,«L.r. t<r>mmzmitm i 2 5 sr^K^g 

tfc^, ^JLKS i S«w 12 3 ±<Dmt^^s i s 1 2 2 
^ffijc^g^fls® 1 2 5 iSr^ffiClJtoS i Sft: 1 2 .4 4:fiA 

(0 0 6 11 :i(r)mz^ #7LKS i S(*:i 2 3&±m^ 

y 3 V® 1 2 2 S:a?lF$-eri|^f^S«:Srff^fi!<;-r-5. 
(0 0 6 21 ro>:^^lcJ:l^^f, i^^iKjXfcSfife^fc;® 1 

Si2 2;4^ 5ptat;i, LA-iit^-^izmmit^nx. 

( O 0 6 3 1 C 5 b-C»?>4xfc^^*««:tt. ite«?k5>8t 
(0 0 6 41 6t±*JS®»«R(2Ji, i^^mt^nom^ 
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[006 5] immmmma^ mi5 (a) iz?jk-i-i:o 

(00 6 6103 (b) JC^i-Ji-plr, ho—o(OSi 

ioo6 7J jJctc, las (b) ^y^>' 
^g^It^ir LT, S i,lSf,^5$r, flA [3 -^J^^/c 2 ft<C> 

.3 (c) (C^bfci^l^. ^aK->y 3vS(4i:<o«®± 

UTS i,N.<Of^h»»9lr, Tf jiy>'57s'^';:^$:fflVNX 

^ U-C S i O, ® 1 4 ±»w»^^t; bfc^ifS^ > y = i^S 

[0068103 (c) \Z{i:^^mX-nhiV^^m-W^ 20 

f/ii^t,, mz (b) l;^tJit-5^s'5^>' 
^^l^ih^i: UT^S i,N,lil 5Srl^*i-<5:i<tJcJ;o 
T. l6&*^T-fc5S i 0,^1 4iS::^M,fcS 3 

-t l'^H^i4;4Jj>' !/ V ^> N- S i ^ 2 

[006 9] mmmmm 4 ] t. 

10 0 7 0] 5tr, 134 (a) l;:^^ctL-5J;pirM>*03 

a® 1 1 2 S:ff$figt-<5o ^V>l±, PSS i 
1 icD^ffi^rT'ci hVSr-r:i->'aAUTNM*iSSii 1 
1 2«:?^^i-S, 

loo 7 1 1 jScJ;:, 04 (b) Jr^$tv5J; plrp^S 

<^#tfl.KS igl 1 3li, *ISh^S i<D^«2. 33g 
/cm'JCtfc-iT, -tW^ffSrHF^iffigafSrS 0~2 
0%Jr^Yk$-fr5^<«:-e^^l. 1~0. 6g/cm' 

(omA\zmt^^^z.ti)^x-^h. :i<o#^7Le^i 1 3 

(00 7 2 1. 04 (c) [zfiri:o\z. i>o-r><o.s-\ 
mWi 1 4 «rfflSLT. ^:<^^ffil::S^^t^ 1 i 5 ^SrJgfiK 
U/c^. #?LICS 1 3±<;)^^H^s l l 2 
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{00 731 :::iT-/ia4 (c) {:::.1^-t-i: 9 Ic. i-y^ 
>-!^m±mi 1 6i: LT. S i.N.Sl 1 6$:. 8^9^ 

5o ftV>-C04 (c) IC^bfcipIc, ^7L®->!;=i> 

S^lh^l 1 6 t LTS i,N4<^{^:b9lc:. Tf^^/V?? 

UTS lOtSl 1 5 J::lr^Mfbb7t¥fe^->!; ^:/Jl 

1 1 2i:m^^it^mf^m{^i:m^^i,, m4 cd) iz 

■r^ii:>h. 04 (c) lw:^bfcJ^s'^i'i^g5lh)gl 1 6 
i: LXCOS i,N,Sl 1 6 5rl^5fe-r-5r irJCtoT. ite 
»ifeT-4?-5S i.Ot^l 1 5±Jc:jg^l<fe;i5->j»-=,>'^ji 

~izmmit!^Hx. '>^y^-±mz^ :kmmizm^$i\, 
(0 0 7 41 z^vxmhtitz^mt^mmt. ^^g^-v 

^=•*^fp» t V ^ 9 .^.l:ifcv ^T t>i?ig(cteffli-5 r t ;95T 
l<0{>otl^m^j:ttHg(OtcoT-$)-5. 

(0 0 7 51 mmmmMsi ms (a) jci^-i-i^ 

1::. 5t-r. PMS i ^^a^a»«:^ffl;tUT. ^(r>±U^ 

^^^^m\t LfcS»:^ffi(c:tTV \ ^^^Ig^B^ 3 2 

(0 0 7 61 05 (b) \Z^-ri.O\Z^ 0<7)S i 

S«^3 3 5:ffl^LT, -ecO^aalrgJ^fcS 3 4 ^ff^^ L/ci 
#^?Les iS*3 1±<73^^B^S i^3 2Ji(;:ff^^ 

bfcfij?ft:^3 6«aDJc. ^gfejkgs 4=Sr^ffitri^os i 
S*3 3$rftSt)-g-*5-frS. r<OftS>3-&J:)-tirXg|±. ^jf^ 

av^Ji. ^*#ffl^4'T-APfK^i-5:l^:l;IJ;oT^T^:)^^ 

**£SS3 2co#ffimfi5[^te«$-li:Sfc«)t::^fi)<;i-5, 
05 (b) (c^-t-Jz^l::, ^lyf^^'^^g^it^i UT. S 
i»N.^3 5«:itSf$-frT. BA •? ^h»-li:7t 2 tfcw £^ y =. 

?>CU>T05 (c) irS^i-i 

5S:^*-fio teW^i-S'^Vt/g^ih^^-isft LTS i, 
N40f^*p»)<w. Tf ^y:^S7-;/^ j^/iifSrffiV^Tta 
rw^l^. #7Lirs iS»3 1 S:^gi53iy5">'^ru 
TS i Ot^JitwjS^|t:Uyc**SS>y=^'«3 2S:a 

(00-7 71 05 (c) \z\t^^mx-'i%hi\i>^^^m 
S:*^5S(*:*s¥$tt5. •f-/ii:?t>. 05 (b) 
ti=^y=f-:y'^m±mt UTCOS i,N,S3 5 5:l^'*-t--5 
ii:Jcj;oT. S i Oi^3 4, 3 6Sr^LTSiS» 
3 3±IClSStt;)5->y =ii^^7a:/N— i:|^^;i^ifeSS i 
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m<pi><ox'hi>o 

10 0 7 8 1 immmmm e ] kit. ^^m<^mmmm 

[ 0 0 7 9 J $fe-r. He (a) ic::T^$|x5J;pic:a^o 
3 2 STf^^-f-S, 

10080] mz^ me (b) {r:^$tt.-5<t ptdPSs 
,i m^&mi^ 13 1 SrSffiJ: HF^j^^rfflV'^/clgS^t: 
^mizii^X. #7L«S iS«:i 3 3 |r3gfr$-er5o - 
<0#llKS iSl 3 3{i^*£^S i<03&ff2. 3 3g/ 
cm'lCtt-i-C, ^-co^SSrHF^aSgieSrS 0~2 0 
%»c:fgft:$*^;ii:-C*5BfiFi. i ~o. 6 g/cm*<o 
©Hl-Sg^k^-tirS;:: t;J5-e#5o :i<0#?LW^Ii. ±J6 20 

[008 1 J 06 (c) iC^-rXolZ. t>9-^ocosi 
S«: 13 4 5rfflE UT. -tW^ffiJrggjbJf l 3 5 Srl^^ 
bfc^. #TLS:s i«*^l 3 3Jn0^feSS iJll 3 2 

Jiizm^vtcmtm i 3 7(75*ffi{r!^gf^tg 135 

0 s i 1 3 4 SrM 9 olt-5, 
loo 8 21 ^y^V^^P^JtlKl 3 6 t UT, 
S i , NiM 1 3 6 n^y)-^h>^t:z2^<0>V ^l^'^zc 
^s— ^^|C®SLT*jiaf^-ti:5„ Z.<D'ik. 0 6 (d) 
n^i-J: 9 1^. #5-7LW-> y = l^mW- 13 3 <D^ffiJi(0 S i 30 
,N,gl 3 6Sr»*-f-S. #7LltSlS«^l 
3 ISr^gBft^fi^JJraiy^^Vi^bTS i OtS 13 5, 

1 3 7 ±icj!i)g{k L,fc^ifgS'> y ^^^m^m^^^^m 

10 0 8 31 dp UTf#e>Hfci|£^#:K«:l±, =S-jgMS& 

■C'»t>ix5ij^^ft:S*l4. *J6®«09l<Dt><?>i:|^«/j: 
loo 8 41 [|ligflimM7] 0 7 (a) lC5x-t-J;5 40. 

®7 (b) jr^-ri^lc, t>5— 0(0 3 iS 

#t?L®s iS*4 i±o?^^^s i ^ 4 2 
UJtifefl;^ 4 5 ^flgl;, SftiBife^kJl 4 4 S:«ffilr4*o s 
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5, X, ^{t^4 4ii. gLm6^fj:^^mi$^tvx<r>fs\±m 

•r^). 0 7 (c) lC^i-J;9lC. #7L®S i S«:4 1 Sr 
^gjJois/f^i^^-'U-C, SiO,®44. 45±IC^)Klfc 

^. 07 (.c) \zi-x^^mxmhiti>^m^mmi7r:^ 

(00 8 51 SiO,^4 4, 4 5 UTS i 4 

sii^ii, mm^m^thtim.^m^iiFmt\>^oj^A^hM.x 
h^^i■m^zm.m•t^:LtAiX'^^, :^mmmmmxn 

i:^-r^h(r>X'$:>^o 

10 0 8 6 1 [mmmmm s 3 ut. ^mm(r>mtkmm 

[008 71 5tT, 08 (a) J::^$tv.5<t9J-a'*w 

mt^^^miz J: ^ ^ f ii? * -v/ufiKs i t> ie^sfii^g 
«s 1 4 2 srji?^-t-^« ps!s i m^^mw 1 

4 KD^ffiSry'a h ^hV^A LrNS^^S® 1 
4 2 irfl^^-f^. 

[008 81 ZfcJ-. 08 (b) tc^$ix^j;p{;ipas 
i ¥jefiS#:i 4 1 >)HFmf&i:m\>^f:immit 
^miCi.o-X. #TL®S 1 S«:i 4 3lC'^S$ii:5„ - 
0#-?lKS 1 4 3I±*^B^S i W?ga[2. 3 3 g/ 
cmMrit:'<-C, ■?-<0|gfeSrHF^^®ft$: 5 0 — 2 0 
%IC^<t$-fr5r irT-SgfT 1. 1~0. 6g/cm*(D 

[008 91 08 (c) iZTjk-rXolZ^ <>9— 0<^Si 
Sflc 1 4 4 i:mM bT. ^tD^ffil^ie^tS 14 5 SrJg^ 
Ufc^, #7L«S iK^l 4 3±<7)^^^S iMl 4 2 

Aiizm^vtzmtm i 4 eto^ssir. mmmitm 145 

Srlf O S 1 4 4 SrflAfJ^fe-erSo 

[00901 t<omc. #?LM'> y =■ i'S^^Sr^gBft;^ 
6^|crt-y^>':/UTS i OtM 1 4 5 . I4 6±f:::3r^ 

[00 9 11 08 (d) \zfi^f&mx'mhixi>^wt^m 

fr;»5^$n-5o SiOt^l45, 146 $r:^^ LT S i 
a(*: i 4 4±lw|£^tt7)5 >-y n^'^^jtyN-ir l^l^/i^lS 

JiS i^l 4 2;4S, sjzai-^ bTi^tfeS— t::aplf{k*ix 

(009 21 -^ u-c?#*bixfci|5^*^«#:ii« f&m^j^m 

[0 0 9 31 [3li£®«e^9] 0 9 (a) iZTjk-Ti:^ 
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2 ^m^-f-^. 

100941139 (b) {ZTjk-rX^iZ^ 
±0*MS S i g 5 2 <0*ffilc:^3fcSiStt*«J:5 3 

loo 9 5] lag (b) (OT^-Ti 5 ^-y^ 

i^i»'BfrihJBl5 4 i: UT. S i,N,®5 4§r, ft!;(?^t3lt 10 
yci2tS:<D£«:dfefli:S:ttgiUT««^?-li:5, JlJcV^T09 

(c) {w^-f-<t5tr, ^Ji^'>D =ii^£i^(om^±(OS 

^•t--5, 13 9 (c) l'll*^?qT-^§P,ti-5i|^^#:««s:7}S 

^#f>ns^^^^«:l4. m&mmmi<Di><Dtmmti:i± 20 

( O 0 9 6 1 [*JSffi«IM 1 O ] *«W«>||J6ffi 

1 0 SrH 1 o L/j^TiJ e>i^^i-i. 

10 0 9 7 1 3t-r. la 1 O ( a ) iZ^^tt^ i p J^S/r 

Wk&m 15 2 SrJg/^-rs. ^V>I4. PSS i ^jfe&Sfls: 
1 5 K^^ffilrT'a hi^iSrWsl-VffiAbTNS^JSBlS 
1 5 2 iSrff^filcf 5, 

(00 9 81 miO (b) ^i*$i^^J;9^cpM 

S i 15 1 Sr^ffiJ; •? H F^SJSrfflV^fcHfli 30 

^^:^^fe(;IJ;oT. ^?L®s i 5 3i;:^K$-fr5. 

r<7>#^ASS i^l 5 3(4^JSb1S i<7)l5|£2. 3 3g 
/cmMc:ifc'<T, ^r<0^«S:HFSteg«Sr5 0~2 
0%lrg?{t$-fr5-i:-c-|gftl. 1-0. 6g/cin' 

(00991 010 (c) ICn^^i^Jr, 
15 4SrfflSU-C. #t?LSS i 1 5 3 ±<0*ilSSS 
i ^ 1 5 2 ro*E|-M7fc®igttS^ 15 4 ^fii •? 
■5, »i\>^X\ 010 (c) (;i;T%-rJ; 40 
ItJKlSStUT. S itN^m^it'i:. flA <3 -g-ip-tirfc 2 

(d) iCTTT-t-iptr. i^TLS-vy =i>-S{#l 5 so^ffi 

iOS i ,N4^ 1 5 5^|^5fet-<b. rcO^lC, ^?LKS 

5 4Ji{^aE)K{kLfc^i^S >y ^t^-g 1 5 2 Sr«#S 

(0 10 01 010 (di. ic:i4*^|^r-|§e>n^ij^^fr 
«**s.T^*4x^, -tnii. 3tSi@ttS»l 5 4±lc:ISS 

= V^?:n^x-i^fi^;t^jtSS i ® 1 5 2*?. 50 
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(o 1 o 1 1 i^xmhh,timmi^&mt. ^giitt 

T•^f f>ix5^*^S^J4. lli£ffi«l09lOt><73tl^«|Ji 

(0 10 21 [HJfeffi^M 1 1 ] 0 1 1 (a) ir^-TJ; 
Pi:::. 5fei*. FMS i ^^a^aS^^fflELT. -tw^giS 

6 2 S:Ji^J5£-t-S„ 

(0103 1011 (b) IC;T^-f-J; ^V^^Jrft* 
1 S i ® 6 2 <0^®JJ:®t>feSiitt«* 6 3 S: 

(0 10 41 #?L»S i 1 ^r^SSi.;, 

(01051 011 (c) ia^:^^mxm^iv^^m^ 

ni^^^ji/N-ii^^/^^^^S 1^6 2;4^ m 

mi. ^misfii&m^nx'iiim^m$tx,tcm.i-m^mm 

(01061 1 2 ] WT. *?gWW|^lfeffi 

^0«ll 2^01 2^^#B3LJt/i?^l¥i!!i--5<. 
(01071 5fe-r. 012 ( a ) Cl^^tt-S i 9 JCfil^ 

StfS 1 6 2 Sr^isE-r-So §6:VM4. P^S i ^IS^^^fw 

1 6 i(r>mm^yct h>'S^-^'3^:/aAU-cNl!*^s® 

16 2 S:ff^j^i--5, 

(o 1 o 81 lai 2 (b) izm^ixii:^itpm 

s i ¥^fiaft:i 6 i i:^mjzr) HF mmi:m^^tLmu 

ikfiKtelcioT. #?L«s iSfri 6 3jrS^K$-ti:5, 
:i<^^TLKS iMl 6 3tt^|£SS i (O^S2. 33 g 
/cmMcJt-^T. ■€:<03g«SrHF®jff»««:5 0~2 
0%i::g5Yt$-frSct-C'?&«i. 1-0. eg/cm' 
tOffifflld^ft^-tt-Swir^JT-^So r<D#7L®;il63 
tt, ±j« L^c J; 9. . p MS^ 1 6 3 Jcff^fiK $ 4iS, 
(01091012 (c) (rs^-r J; p ir. 3taii§ttS(*: 
16 4SrffljSb-C. ^TLSS i S#:i 6 3±<^*feSS 
1^16 2 co«gf IrggJfegJltt^^ 1 6 4 $:BA *) -^*5-ar 
^,012 ( c ) l:i;T^i-J; 9 IC. #?LKS i SI*: 163 
Sr^fegB^yf^vm^b^OtSiattSfrl 6 4±tc3We 
{kbfc^^S'>y 1 6 2Sr^#$Hif, iis^^i*:^!*: 

(O 1 lOl 01 2 (d) lC|±>tc^|qT♦^tt>t^5^*^*: 
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[01111-7 l^xnh^^f:l^^m^wmm•ii. jtsiatt 
10 1121 immmmmi mi 3^m\'^xssim-f- 

5. 01 3 (a) iC^fi^J-. 9c-r. S imm^mmW 10 
1 3 O 0 <0 1 gSd^tJLK^^ 13 0 1 Srff^fig-r^, <^^>^ 

xm^nLwm^ 13 0 1 SfiKs^jr j: 9 » 

i ¥^B^S 1 3 0 2 SriH^^i-^ (013 ( b ) ) . 
[0 1 131 »®S i *J£^gl 3 O 2JitcS?it:lgl 3 

0 3'i:m^-ti> mi 3 (c) ) „ 

[O 1 1 41 »JOS ii«:i 3 O 4W^ffi±{Cjgfig$H 
fcgj^b^l 3 0 5 tWiUWm^l 3 6 3 t^rftStJ-g-tJ-fr 
^ (01 3 (d) ) , 

[O 1 1 51 J!>CV^T-#ftK{t;Stv:rtC«oTt>fcS 

1 3 0 0 SrW»Jt?w««6«jW«-^^ -yf-^yifm^ 20 
J: i 3 o i Sr^W^-BrS (0 1 

3(e)), 

[0 1 161 #7L«^«1 3 O 1 Sr^s/^V^^U. 

■rs (0 1 3 ( f ) ) , 

[-0 1 1 71 :iwJ;9^iXS«:^ffibfc^^. #TLKft 

[O 1 1 81 fSi, 01 3tc:*Lfcifeft^l 3 O 3Srff^^ 30 
•tirrtr. »|RS i 1 3 0 2 tfifeffclK l 3 O 5 t 

aeiA ►) -^j^-er^ r t fc "isg-efc •? , s i 1 3 o 4 

-bt::j^/*$irfcSj;<t^ 1 3 0 5 <D{^t> *) iz^ iS7:^^%<r> 

[o 1 1 91 X. %mm.m\Tj^\ 2jc*jjt5^xs 

[0 12 01 r 5 LTtf 

iTJfMl 2»CJ;>)»e,ix5#^«:S«i:i:|^«(r®nfctt 
[0 12 11 utT. A^^W^iHiSeSirio-c^^SWSrlft 40 

[ O 1 2 2 1 

[iSkWl (SIJfeCTl) a:S3 I n c hT?2 O 0 S 
>'<7? J?^ 5:1^0 it PM (10 0) ^^SS i (S i 
'^^^^—) J'5 G%(OHF^jd?4'{-*iV^-C^S-fkAEiSrlfe 
Lfc. 1 6 O m A/ c m* T-S) o 

fc, r<?5^<?3#7LfJ{t:aftW:. 8. 4/im/mi n. "C 
2 O O S i' ci>^cr«)i:;ff.Srl^ofcPS (1 0 0) S i 
«^^»:t±. 2 4^T-#^a«{t;$nfc, 

1 o 12 31 Pk (10 0) #7LHS i £ft:2 1 JiJ::M 50 
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BE (^J^ia3if^;%->— :Molecular Be 
am E p i t a X y) 9 . S i ^=^r'>Y/^• 

S S: O . 5 5 ^ D >'<Off ii^^t^fiEft $ -frfc, 

iSiS : 7 0 ot: 
/E;^ : 1 X 1 0"' To r r 
^iKftjfi^ : O . In m/ s e .c 
[bl2 4lJ5:JC, r<63ie^:^r>'-Y'/UJl2 1 W^ffi 
Iw, ^cBt;i5 00OA<OS6ft:«2 4=Sr?i^figUfct>9— 
<0 S i 2 3 SrSJafoJ^-fr, ^^#ia^«|i-C- 8 0 0 
■C, o. sNrPalim^-r-SCilcJ:!?, 2o<?5SiSfr 

(1 : 3 : 8) 4^fflV^-C#^7L® S i ««i:2 1 ^r^cy^v 

[ 0 12 51 W^U£j;ytcia;tos i ¥^b^<?>7s'{B 

D^-iiS* (V-ySBSfeg^gft^j^l : 3 : 8) T-fc575< 
i^a^Sw^y^^^-yjiKfi-tO 1 0 omtiifiiiiJn 
-5, i-Tiip*,. 2 O 0 $ iJ' o VO/i:;'^SrJ^o3t^?LeYb 
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M (10 0) S iS«:^fl:|i. 2 4^X^limt^*\. 
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3to wt^lgSft^-Cli, (10 0) S imi^<D^;^^^ 

^^mt^iX. S i :3ifc-^=^v-^yu^l 2 2tc:f±^Yk;^5 

Sffi<::5 0 O O AcO^fbS^ff^^LfcS 1 

4 ^^#ia^4^T-8 o ot:. o. 
j:oT^^-r^. »cv^T% y^mmmmmm (i : 3 : 10 

8) Srfflv^r^qFLKs i 1 Sr^ ^^"V'i/g** U 

iXfcS 1 3Ji. 2^T-^^^?n^Co 

lo 1 8 5J 's i,_N*lf 1 1 6.S:tfe$Ufctfe«;m. S i 

(0 1 8 61 X. nhixtc^f^^s im(om^^^^m 

:^!) >^yy Ky-S^fflV^TP^fcl<hr.5> a i ac 

(O 1 8 71 X. Si@,m^S«»^i^i:^^|£««BS i 

teS^;>:P(&S&»i i X 1 oVc m*«T 

(O 1 8 81 X. *^b«bS MOS c - t 

2. OX 1 s B c t\^^^m\f^mi:^Lrc^ 

10 18 91 mm&il 5) i n c hT'2 0 0 ^ 30 

^ci>^<Dm^i:W-:>rzPm (10 0) S i Stt:i 1 1± 
\ZCVOmiZXV . S i :x.f >5^:^cy^/ujg 1 12^0. 

SiJ&;^>^rf£S : S i Hi C It 1 0 0 0 S CCM 
Hi 2 3 0 i /m i n. 

: 1 0 8 0*C 

: 8 0 T o r r 

: 1 m i n . 

lo 1 9 0] -(ommz5o%<DHFmm^\zm^xm 40 

mit.^i:m\^fc. Z(Om<om^m&^^^ lOOmA/c 
m»-e*>ofco w(DNF0^7L©{hi$«|i, 8. 4/zm/ 
m i n, T'$)»9 2 O 0^ a>'<D/i:;^fS:fiFoycP® ( 1 
0 0) S 1 l:^i^}±, 2 ^^xmimit^th 

tZo :i(Dmmt^X\:X^ PmHOO) Si&t^lKD 
^r^^K«it^thS i:r.tr^j^iy^,umi 1 2\Zl:^mt, 

[0 19 119:1c. Z(D^ei^:^^^/i^m I 1 2(Dm:m 

iw, ^mc5 do 0 A(Dm{tm^wi^^\^fcs-i mi^i 1 

4 SrS^a-g-iD-fr, ^m^m^^XS 0 OX:. O. 5^ra 50 
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t^itfza lk\i^X\ M/£C VDtel::<toTS i^N^ir. B£ 
t) -S-^bitfc 2 ec<o s i o . i ^ m(om^\z^m U 
fco ^KWitmf^i 1 3 ±<75^it:iK 1 1 6<o;^f. 

:7-/$Sgegt^^fK (1:3:8) $:fflV^T. ^TLKS i 
S«^l 1 34r3i5,^>'^|^^UfCo i-'Si:. 2 00 ^^ 
ti:y(Om^&t^otz^limit$ivrzS iSit:i 1 311. 
2^T-|^^^n/Co S i,N4^1 1 6Sr^5feU;t^{C 
S i Ot^ 1 1 5_blC0. 5 ^ m<7)/?:j^S:|^o/c¥ 

^ss i^i 1 2t:^-r^mmm^x^r^^ Siis^ 

[0 19 21 (*160yi 6) i n c hT*2 0 0 ^ 

i^^>'<Dm^$:W-:>tiFm (10 0) SiSftrilio 
^ffit:::7'a h>'<7:>^;i-viiAlcJ:o-c. N^s i^i i 
2 4r 1 :5 n :/<7)ii:;9.r'ff$^ LfCo SAfiJi. 5 X 
10'' (ions/cm*) Xh^tc^ :Z(r)mmZ5 0 

%(ouFm}&^\ziifs\.-xmmi[:^^mi.fz. z<om(om 

»£^Sfl. 1 O OraA/cm'T'fcoyCo 
KftiiSSJl. 8 . 4 /i ra/ra i n . X$> 9 . 2 O 0 ^ 

D>-<;:>/i:;K^S:j$ofcP^ (i 0 o) s i mft^i i i^tis: 

2 4^Ax^KKit^ti.fz. z.(Dmmimxn. rm 
(10 0) s i mit^i 1 KD^r^^KWit^H. Nms 

iSi 1 2izii^itMfj:p^^fc, &:\z^ Z.<ONms im 

112 (D^miz, mm\z 5 o o o A<Dmtm 115 

Tsoot:. 0. 5P#ra1:^a^i-5-<h(rii:). 2003 
izXoXS i,N4S:fliSt)^fc>-li:yh2tfc<DS iS(*:t::o, 

T% :7-/$SKS^®?^ft^ (1:3:8) SrfflV^T^dFLKS 
i*ft:i 1 3«r^^.^>-m*UfCo "TS t . 200^ 

^tJiycom^^t^^tit^jimt^nrzs i^^i i 3 

2:»-C|^^$ixfCo S i,N4® 1 1 6^^*Lfc^ 

1 m 1 1 2 Sr*i-^S(*:755ff?fiS:T*#fCo SiSS^SfS^ 

i::j:^»rffi«^<7)^^. s i m\z\mrz^j:f^&iKm±m 
A^thXi6h-r^ &(iffj:i^^m-mm^thx\^^^z,t^- 
mm^titz^ 

[0 19 31 (^jSSfiSJl 7).a:S3 i n c h-e2 0 O ^ 

^ui^com^^i^^tzprn {1 0 o) mi^^BS immz 
so%<DHFmm^\zis\^xmmt^^mi.fz^ zcom 

(r>mS&^&\t. 1 0 OmA/c rn'r-fco/Co Z.<0^(D 
^H^it^&n, 8 . 4/1 m/m i n . Xh 9 2 0 0? 

^ci:^<om^^t^^f-pm (10 0) s imf^^m^^ 

2 A^AX^Hmt^khf^. 

(01941 P® (100) ^ifLSS iS»:3 1 ±{CM 
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BE : Molecular Be 

am Epitaxy) ffilrj: t), S i if ^ ^ ^ /i. 

: 7 0 0 1: 

BE.:fj : 1 X 1 0'*To r r 
^SiS^ : 0 . 1 n m/ sec " 
{0 19 51 JJclr. :i<0:xL\f^'^l^^/um3 2<Dmm\Z 

10 0 o Acomitms e^m^i^ti^ 5 o o 

O A<Dmitm 3 4 ^fl^^ L^cS'JcO S imi^3 3t mJfSg? 10 
{t^3 6t«:fiJa^i:>ii:S*#ia^4i-C8 0 0t:. O. 

i^ffiC VDj£fi:J:oTS i,N4«:. ftS -g-J^i^rfc 2 
tS:<DS i Sfr{co. 1 ^ mcr)ii:;?^-es^ab/co j^:v^t% 

J:orKte*bfCo »CV^t?. ^^tymSfeftSfe^JK (1:3: 
8) SrfflV^T^TLHS i S^3 1 y b 

ntcs imt^s li-x. 2^>-efi*^^nfc« s i,N4®3 

5 S:^* bfc^Jrii. s i Ot Jblc^^^lS^ s i ^ 3 20 

(01961 (^JSW 1 8) ii:@3 i n c h 2 O 0 ^ 
fX2Zy<Dm^4:W^tcPM (10 0) ^j*«^SiS^lC 

<^SSS?gfg|i. 1 O OmA/cm'-^rfcoyto ^(0^(0 
^llWitm&\±. 8. 4 /im/ra i n. T^*? «9 2 O O ^ 
^uXDm^^W^fcPm (10 0) S i^^^^fl. 30 

2 4^x^iiwit^tifc^ mpm (10 0) #^a«s i 

S(*3 l_b*c::r^X-TCVDj!fc(cJ:t), s i^tft?^:^> 
: S i H4 

Mm^m:tt : 1 0 ow 

: 8 O ot: 
f£t} : 1 X 1 O'^T o r r 
^^MR : 2 . 5 n m/ sec 
[ 019 71 J5:tc. r.<?):x.e^:^V'^/U® 3 2 0^aDJC 40 

Jf:;;9-i o o oA<?:>^>(t^3 e^rff^figLfCo "^(om. mm 

5 o o 0 Acomii^ms 4^wmvfcm(Ds i mt^s 3 
t^^mtm 36 1 srfiia-&i:>-fr. ^m^mn^x^s O 

ox:, o. 5mmm^^:itizJ: fr)^ ^*Sr3S@lc:aS 
V^/(ci;oTli^5feb/Co »:v^r^ KOH^fS (6 1VI) 

fflv>T^7L«s i s^3 i ^^jy^>^>/^^Lfco -r^ 
i: . 2 o o ^ D ^-(D/i:;^- ^j#o rt^TiKit ^ ivtc s i 50 
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S«^3 1l±. 2^xm^$JtltZo S i,N4^5:»*Ufc 
^tril. s i Ot±{cft»/j:)fe«mS:*-r5*^H%S i 

® 3 2 i:m'r^mmm^x^ti. 
[0 19 813?:. ?#e>ti7t*isss im(Dm^^^^m 

T'y^ hy— SrffiV>Ti8-</citr^. 3inch^> 

[0 19 913^, sam^s^MJcji^^fess iji<o 

¥ffia^<^^^. fe^:>:te^|g(il X 1 oVcm^WT 
$iXX\^^^Z.t;^mm^HfCo 

[0 2 0 01 X. ¥^SS i^lwO#. MOS c- t 

Z.^. 2. OX 1 Q-' s e c iV^9^V^<(i[S::^U:feo 
[0 20 11 (HJfefiSJl 9) ass i n c hT-2 00 ^ 
^xi:y(nW.^^W^fz.pm (lOO) *^B^s i Sf^lr 
5 0%<?5HF^aJl5t;i*5V^TI^ffijt:^>£:JSbyho coNp 
^O^iS^l^fl. 1 O OmA/cin*-t?*>orCo w<7)^b 
^?L«^fc;jg*li. 8. 4/zm/min. Tfct?. 2 d 0 
^^aXDlp^^^i^ofciPS (1 0 0) SiS^^^ 
Ji. 2 4S^X^ll«it^htCo mPM (10 0) #?LK 

s iSt*:±3 itcy<-rr;^;^/^5/^— ffijdj:!?, s i 

e^^>-^/l.S3 2S:1 ^^n>'o;?;V.l-^gS-^fCo 

RF/aKifc : 1 O OMHz 
^mi^M:^ : 6 O OW 

: 3 O O^ 
A r :8X10*'Torr 
f&0:m^ : 12 0^ 
^—^y hmt&^<-fT:^ : - 2 0 0V 

[02021 jJcJC. :i<7):ne^^>-^/U^3 2<^^M{c: 
ff;^ 10 0 0 A<Dmitm 3 6 Srfl^^ UfCo ^ffi 
5 O O O A<DS^{tg 3 4 SrJg^ UfcffJiT) S i mV^3 3 

^ H9is®?{t:^ 3 6 i: irMi^^t^^t. mm^m^^x 8 O 

ox:, o. 5Npr«1*nflR-r<5c:^icj;t?. i^#«r5SHlcftS 
f9^*9li:fCo i^EECVDteJc:i:oTS i, N4 SrftS t^-^*:* 
-tirfc 2 tfi:<^ S i O. I $1 xa(Om^X^m VfCo »: 

v^T% ^R«S^3 1 ±(D^itm<^^^Rft^it^ 

y=f-iyif\zi:^x^^\^tio iJcv^T^ yymmmmnis. 

(1:3:8) SrfflV^Ti^JLes i Sft:3 1 Sr^^t/^i/ 
i/^5feUfCo i-^i:. 20 0^^a>'Oli:;t^^jtoy^c# 
TLS^k^n/cS iS(*:3 IJi. 2 5^T'l**$ix/Co S i 
,N4^S:l^^uyc^t;iJi. S i OiitcJSH^f^SrW-r^ 
*^SS i®3 2«:Wi-5a«:;55«^^T'tfCo 

[0 2 0 31 S i,N4^3 5<Of^:b?){C. TtTai 
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[0 2 0 41 Xmmmz O) B:S3 i n c h-C2 0 0^ 
^u:y<Dm^i:^ofz.Pm (100) ^ISa^SiS^IC 

(Om^^^m±. 1 0 OmA/c in'T**>oyc:o r<^B#0 
^K«itmm±. S, 4 fx ra/m i n , T^fc . 2 0 0 
^^a^^<;ojf:;^S:JtofcP^ ilQp) S i S^^ft: 
li, 2 4 5>T-^ftK^t;$ti)^Co ^PM (10 0) 
S imt^S l^izm^f^Mmz^y)^ S i :nt:-^:^v'^ 
/U^ 3 2 5 ^ ^ o Zycom^^Z^m^ittCo AK«*ft 

. Sn 

^mu^ : 9 0 ot: 

J5£SNrP«1 : 1 0^^ . • - 

I0 2 0 51 »CJC. w0^e^:^>-^/U^3 2<^^ffi|C 

If^i oooAco®?{t:M3 6^?^j^L}rco ^co^, mm 

5 O O 0 A(Dmitm 3 4 Ltim^V S i S^rS 3 

tm^mtms 6 t^^m^^. root:, o. s^&i 

CVD&j;:J:oTS i,N4^. %^Kf^iD^r^2^(DS i 20 
^UfCo »CV^T\ :7 o,figg?g^S^^}S (1:3:8) Srffl 

Sft^3 111. 2^5'-e^5fe$ixfco S i,N4^3 SSrl^Sfe 
VtzWzn. S iOiilC^^^S 1^3 2S:*'r^^ 

[02 0 61 X. m htitzmtn& s i m<om^^^&m 

[0 2 0 71 X. Si§m^®«S^tr^5^^H^S i^<7) 
^^Xf&^^^n 1 X 1 O V c m^i^T 

$nTv>^ - t;)^^t^$n/Co 40 
10 2 0 8] X. ¥igH^S i^ico^. MOS c~ t 

2. 0 X 1 O** s e c i:V^9iSv^^^^:^LfCo 
[0 2 0 91 (llj^0f|2 1) ii:S3 i n c h-r-2 O 0 :^ 
^v^^^(Dm^i:^^fzPm (lOO) ¥ISa%S 

(Om^mmn. 10 0m.A/craVT**>o/c:o CCONPO .. 
^HWit^Stit^ 8. 4pm/min. T'^ 2 00 
^^^:^.(Dm^i:^otzPm (10 0) s 
II. 2 4 53^T-#?t®<k^?nfCo PS (10 0) ^?L®S 50 
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/u^32$:l. O^^n >^{6:igj!gS^c-^f-^ 
: s i H* 

: 8 5 ot: 

fEtt : 1 X 1 O * T o J- r 
^SiSaC : 3 . 3 n m/ sec 

[0 2 1 0 1 i^cir, z(DJ^}^^^iy^^/um3 2<Dmmc 

ir 5 0 O O Aco^^tS 3 4 i:mf$. l.rc%il<D S i ^»:3 3 

tmmmitmse ti:i&m$'^. 70 ox:. 0. s^ra 

CVDl;iJ:oTS-i3N*^. fl£t)'&ip-t*:/c2fe<^S iS 
ft:|C0. 1 /imO/f:;^^T-«^®l^yco i5:V^T\ 

oTi^5feufco ^Jcv^T-. -y^mmmmmm (1 : 3 : 

8) SrflBi>T#'fLKS iSi*:3 1 

T^Co 2.0 o ^^ci>'(oe:;^AS:l^ofc^aWib$' 

ttTtS iS«s:3 Hi. 25>-CI*5&$ixAc. S i,N4Ji3. 

5^m^i.rcmizn. s i Ot-htr*^ss i ji3 2Sr 

[0 2 111 y-;^::!/;^^ LT. S i HtC ItSrffiV^/c 

[O 2 1 2 1 (mmm2 2) i n c hX'2 00^ 

^ u l^(Om^^n-:>tzPm (10 0) S iS^l 3 iJi 
t::c VD&twJ:^}, S i :x.e^z^ ^y^/u^ i 3 2 ^ i ^ 

K^Kl^iS^i^m. :SiHtClt lOOOSCCM 
Ht 2 3 O I /m i n. 

: 1 O 8 0*C 
lEti : 8 O T o r r 

: 2 m i n . 

[0 2 131 :i<DmW\zs o%a:>¥i¥^m^\z^\^x^ 
^fb^SrJSb/co :L<om<r>mM^m^. lOOmA/c 
m'-efco7to */c. r:<o^<7:>^TLK^t;j*ail. s. 4 

/zra/min. T'fc 0 . 2 0 O ^ o >^C0l5;^^S:i^oirc 
PM( IOO) S i Si^^fr 1 3 1 II. 2 4^T-^71S 
^t^nfco Bui^ urcJ:9t:::w^of^<^>fkAgTMl. PM (1 
00) S i S*l 3 l<7>;^^;J5#:?Le{l:5cix^ S i 

^S/^/i-^ 1 3 2l:ill^{L;^i5/^75^o/co ro:3ifc:- 

^:^>ir/i-^ 1 3 2<ommzmitm i 3 r^^^^ u. m 
m\z so 00 A<Dm\Lm 135 ^?g^bfc&j</) s i 

1 3 4 ^ftffiaSfe^t® 1 3 7 ^: SrS^-g-^-it-; ^^#11^ 
4»r*8oox:. o. sm^l}m-r^:it\zx.K> . 2o(7) 
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#:i 3 3S::3^5/^>'m*LfCo -t^t. 2 0 0 ^ i^ a 
^^(Om^i:Wotz^ilWit^tir::S i m»l 3 3li.. 2 

S i Ot±(r 1 fx m<7)/f:7f $:i#o..fcVl£SS i S 1 3 2 

10 2 14] mi&m'f'm9km^^^mmm^<omm. s 

&mmW $ T V > r <!: ;6>5t^ ttfc^ 

(0 2 151 (IIJS042 3) ii:^4 i n c h 5 O O ^ 
:^^nV<0®:;^^S:^o^cPS (1 O O) SiSfrl31± 
\ZCVDm\C^^ ^ S i:ne^^£/-^/U^l 3 25:0. 

SjEe;:;tf -xSEa iSiHiCU looosc cm 

Ht 2 3 O 1 /m i n. 

ia« : 10 8 ot: 

ffi:;^; : 8 O T o r r 20 
NrK : 1 m i n . 

[02 16] :i(omm::5 o%<oHFmm^\z^^^xm 

«^b^S:^TofCo r<ONp<OS»£^ft|±, lOOmA/c 

min, -efc9. 50 0^^t2>^<om^i:h^tzFm 
(10 0) Si ^^^^1 3 1 ^^^^TLK-ftSitfCo 

:^.(^)|©«{h:^T'ii. PM ( i o o) s i mi^ i 3 i cp;zf 
;05#IL«jkS?tt, s i :^ii*^:^>^/um 1 3 2(cfi^{fc: 

I0 2 17]^5felC, Z<0:iifc:'^^>-V^/^® 1 3 2(7:)^® 30 

i;!/?:;^ i o o o A(omitm i sr bfco t<Dm. 
^ffiic 5 0 0 0 AoSfe^ftS 13 5 bfcjSao S i S 

i^l 3 4 ^mfiaS^ftS 1 3 7 tir^m^-^. 7 O O^. 

o. 5mm)}Qm'r^z,t\:ix^ . m^,^^mii^fi^v^iD 
^<Ds im»i:WiW\^xo. 1 mnmmi^x. ^jinm 

^1 3 3 _L<7)^<t:]K 1 3 Gf(D^i:Rf$;i±4:t:^:^^y'f':y 

^\zx^xm^i.ti. ^\,^x\ y^ymmmmmiA a : 

3 : 8) Srffiv^T^aes 

fCo t" ^i:- 5 005:5^aV<7:>Ji:^Sr«Poi^c#?L®fb$ 40 
iXfcS iS^Ji. 7 5)^T'l*5&$tbfCo S ijN^gl 3 6 
^m^i^tima^. s i OiJbfr^^H^S i^l 3 25: 

[0 2 1 8] X. nhixtcmt^^ms im(Dm^t:i^sm 

y'y^ h y — 5:fflV^-Cii-</c^r 4 i n c h^^ 
(0 2 1 9] X, Siia:T'S^S&{::<t5*^a^ag i^c^ 

^aSa^iO^*. Ge^j)«:R&^Sli 1 X 1 .0*/ c in" 50 
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{z^:thixxisv. *3fe^s imm^T,mz:fs\,^x. m 

10 2 2 0] X. *^B^S i®{c:o^, MOS c - t 

2. 1 X 1 0'* s e c i:V^5^V^^tS:7^^byco 
[0 2 2 1 ] (||jffi0ij2 4) ii:@3 i n c hT-2 O 0 ^ 

mm^tyu h^^<D^^:^mx{zx^x^ NSsiSis 

2 5: 1 ^ ^ D iy<Dm^XB^ Ufco aA*l±. 5 X 
10*' (ions/cra*) Xh^fz^ rc>S*(C5 0 
%cOHF^^4'(C:|oV^Ti^te<t:^S:i£byCo w^^oS 
SS^lElt. 1 O OmA/cm*-C*>ofCo Z<Of^<O^K 
Klt:iSfeil> 8. 4/ira/rnin. T'$> t) . 200^^ 
xn:y(DW^i:^^f-p^ {10 O) S iSffl3 1^ft: 

{i. 2 45>'C#5'HFLK{b^4xrco :i<r)|®S{t:^-Cli. PM 

(1 0 0) S i««:i 3 KD^^ff^^Hmit^tl. NMS 
1 3 2tC{iigft;;5?/j:;6^o/c:o Z(D^\^^^iy 

\j\^m 13 2 <7)^ffitr. 1 0 0 0 A(Dm^<nm\:.m i 3 

7 ^^^Uyco ^Sol:i 5 0 0 0 Acog&jfc:® 1 3 

5 ^m^\.fz.m<o s i 13 4 1 mriasfe^bs 1 3 7 <!r 

5:®«$-fr. 7 0 0t:. o. sm^Mm-t^:it\zx 

9. 2o<OSiS^$:. ^m\z^h^^i:>^tz.. «EECV 
D^tCj:o-CS iaN*. &liS»Pr&^5-frfc2ft<OS \ mW 

<7:)^{kMo;9^5:RiJ;;tt-r ^ v^/tc i: o Tl^* L 

y^Co gcV^TN :7s^m®!ftg!^ffi (1:3:8) S:fflV>r 
#71^3 iJKflci 3 3S:3i5.^>'^|^^Ufc, -f-^i:, 
2 O 0 ^ a >-<Oli:;^f S:l#o :rc#5^?Left 5? tbfc S i 
li. 2 5>T-l^*^?n/Co S i3Ni^ 1 3 6S:l^^bfc^ 

s i Oi j-jc*^H^s 1^13 2 ^m-r^mm*^ 
im\z{±mzfji^^xm±mA^nx^h'r. 

10 2 2 2] {|^iSeij2 5) 1:^3 i n c h-C2'0 0^ 
^ tii^(om^i:W^tzPm (10 0) *^^S iSW:: 
5 0%C0HF^SK4'^3iBV^T^|gfl::^S;S:lSU^:lo ^<OB# 
<^«g£^ftJl. 1 OOmA//cm*T'fco/Co rioNrO 
^TLKibiSStt. 8 . 4 ra/m i n . T'*> 19 2 O O :^ 
^a>-<D/?:;^S:fiFofcPS (lOO) S 
2 4 5>T#7LS{fc;Snfc. . 

(0 2 2 31 PM (10 0) ^KKS i S^^4 1 jbl^lM 
B E (^^-iS:r^H*^^>~- :Molecular Be 
am Epitaxy) ffilClJ:^. S i 
^425:0. S^^ci >-<om^X^S: 3?ii:fCo 

: 7 0 0t: 
JBE:^ : 1 X 1 O 'To r r 
^WA&:0. 1 nm/sec 

(.0 2 2 4] ::o^e>5^^>'r/^^4 2<7>*ffiic 
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m^i 0 0 0 k<omtm 4 5 ufci ^nm. 

5 O O OA<omitm 4 4 ^r^^S; UfcS'Jo? S i 4 3 

t mmmcm 4 5 1 srsia^i^-er, Mm^m%'^-^ s 0 

CC. 0. 5^FBl;?ra^i-5r 2o<^Si ^»; 

(1:3: 8) Srfflt^-C^fl^KS J. ^»:4 1 Sr^s/f^^- 
^^SfeUfc, •i-i>t. 2 0 o s-*u3i'<oJi:J5^iS:t$o7t#P 

[0 2 2 5] s i o.±(^sr(g^^^s i«4 2^wr 

10 2 2 6] mmm2 6) i nchX-ZOOi. 

,^a>'pm^i:t^^fzpm (10 0) mf^^ss immz 

<omsS^ft»i, 1 O OmA/c m'-Crfco^c. ^(Dm<D 
#?Lff<t^Ji. 8 . 4 // m/m i n . T**) ►) 2 O O $ 
:J'ni^roli[;i^S:}^ofcPM (lOO) s i 
2 4^>T?#^fLg^t:$nfc, ^PS (10 0) ^JL9S i 
a«^4 l"±lr:7'9^X-:<'CVD)£(::J;»5, Si^f^':t> 20 
-^/i-S 4 2 S: 5 5 i?- D >'<0/?;tf.Jc^S $ -tir/c, mm^W 

tt. &iT<Dttst)xhi>o 

iJ:^ : S i H, 
7Sil^i^M.t] : 1 0 O W 
JS^ : 8 o ot: 
f£tJ : 1 X 1 O ' T o r r 

: 2. 5 n ra/ sec 
10 2 2 7] i<Oice^^->^^U^4 2<0^ffi{r 

1?^ 10 0 0 A<0^<t:^ 4 5 i:]fm ^<7>^, ^ffi 

»w 5 O O 0 Aiom^tm 4 4 Srfl^i^ UfcSiJ(0 S i mt^ 4 3 30 
iHftf2®ffl:g4 5 t ^S:S^a^}p^i^. gm#ia^4'-C-8 0 
0"C. 0. 5mmm-r?>^i:izX<;) . 200 s 
Sr^SJcfli t) -g-^jiirit, i!>:V^T% 6 M<73KOH®ig-S:ffl 

10 2 2 81 tfl^Lfc.}: 7lCilS<OS i *I£h%<OKOH 

^miiifmm$ivi>, -rii:^ 2 O O $ ^ a i^<D)f:J5».Sr 
(O 2 2 9J Si 0,±lC^»/j:MS14^*-t-5*if£B^B 40 

s imAim^x-^fzo 

10 2 3 01 (^16CSJ2 7) ass i nchT-6 005 

^'nvo/^i^Srl^ofcPS/ (10 0) ^^a^S i 

5 0%oHFSfS4^ic:*,H^T^M^bfig<SrlSbfc, ::<7)^ 

1 O OmA/cm'-C-fcofc. C</5^<7> 
tf^fl-ffftiSSli, 8 . 4 ;i m/m in. "Cfc 9 6 0 O $ 
n i^c.Ji:;f^Sr}#o P S "(1 0 0 ) S i S<$:^<$:|±_ 
7 0 ^>T-#?LS{t: ^ixfci. PS ( 1 O O) ^7L«S i S 
*4 iJitx^^-Ty^ ;^^<-;/^-)*JCJ;«3. S i.^^f ^ 
=^^>-y/u^4 2 S: 1 ? a '^(om^i^^^^-^it^ mm 50 
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RFJliSI^ : 1 0 OMHz 
: 6 0 OW 
: 3 0 Ot; 
A r :ff:^EEtl : 8 X 1 0"' T o r r 
A£ftB#F^ : 1 2 0^5- 

V^^/<^T7. : — 2 O O V 
"^^W^^^A TJX : + 5 V 
(02 3 11 Z.(r>:^\^^^i^^j\.mA 2<73«ffi|C 

/i:;^i oooA(OijS<b^4 5^^/jgbrc, -eco^, 

»i5 0 0 0A<r>gKtS4 4S:i^^Lfc9J<:os i ^^4 3 
^tM*a^i3-er. IllS^ia^'f'-CS O CC. O. S^WAo 

l8i-t-Si.?rtri;*). 2 00S i S^SrSS^diitj-a-j^-e: 
Jt. &V^T% 7 >m^m^WL (1:3:8) SrfflVvx 

0 O S n i^Wff;5».SrfiFofc^TLS^t^?nfc S i m^A 
114. 7 5>T-|^*$itfc, 

10 2 3 21 Si 0.±t::A»7i^^<4iSrW-f--5*fe,S 
S iS4 2Sr*i-5»«!:^50^!g-^#fc, 

(0 2 3 31 f#?>nfc*fgss \m<r>m-^^ik'^m. 
^yry^ ^y-Srfflv-TP-iytirr^. sinch-^ 

ff^<o©:*:ffijrS*L-C8%«TJ::«i^e> 

(0 2 3 41 X. SiaS^^-^^S^t'i^^^H^BS ie<^ 
¥SaS^<0^*. e8^:^P(&?Bf£t± 1 x i oVcm'KT 

f^fiim^i^m%m.?K^i\.xiih-r. t^mmi^^tmn 

(0 2 3 51 X. *i§^S i ei;io#. MOS c-t 

^^m\^x'}f^^^^ V T~<r>7^ y ^ ■< ■t^^m'&x^fth 

2. 1 X 1 0"' s e c tt^^iSiV^fit^r^Lfc, 
(0 2 3 61 (^t£0'j2 8) 8:^3 i n c hT-2 0 0 5 
^'a^^<Oi?;?f.SrfifofcPM (10 0) *f£^S iS«:t;i 
5 0%WHF^Mcq»lrt5l,x-CISfiifb5S;«rffofc, 
<7)m^^ftl4, 1 O OmA/cm'T-ibofcio :i (O^CD 
^^TLK-fkii^li. 8 . 4 <i m/m i n . T**) •? 2 0 0 S 
^n:^<0/l;'f.-g:J^o/hPS (10 0) S i««i:^^|±. 
2 4 5>T#?Lmsn/c:. PS! (10 0) ^^qPLfCS iS 
(f4 1 ±l'»!ffifi)<;e)*jrj;9. S i ^f^^v--v/l^g4 
2 ^ 5 5 n ><OJ?;^^{C^S$-Br^c, ^S*ff=J4, gKT 

®S£ : S n 
i3g6?a« : 9 OO-C 
fiitS^ll^ : Ht 
fiKft^ra : 1 O^ 

(0 2 3 71 r«>icf^drv'-f/l'^4 2W«ffitf:. 

)*^1 00 0A<O^{k®4 Si^ff^figUfc, 
<C 5 O 0 O Kcomcm 4 4 5ri^^ \^tz.m(0 S i Sfr 4 3 
7 0 0t:. 0. 5^raAnf8i-t-5- ilzi 
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V. 2OC0S i S^SrS^Si^teO-g^tj-frfCo »:V>T% y 

ymi^mmmm (1:3:8) ^m^^^x^KWs im^ 
(0 2 3 81 s iOt±\:zmi§rBS im^m-r^mm- 

[0 2 3 91 (lljteM2 9) KgS i n c h-e2 O O ^ 
^ a ^^Olf:;^^fiFofc PS ( 1 O O ) S i SfrSr . 

5 0%<DHF®S^^(;i*5V^i:|^®Cj*$:fToyco w<7>^ 10 
oS^^eSii. 1 O OmA/cm'-e$?oyCo :L(0^(r> 
^TLS-ffciSflrii. 8 , 4/1 m/m i n . -C*> f!) 2 0 O ^ 
iJ^ci VO^;^fS:J$ofcPS (10 0) S iSi^^^Ji. 
2 4^T-^dFLR{t;$ixfc. PM (1 OO) ^^dFLKS i S 
#:4 l_hlw«^JEC VDSlr J:t). S i ^\:^ ^ ^ k jv^M 
4 2 S: o , 1 ^ ^ n ^^<D/?;^j::fi8;e S*yho 

y— : S i Hi 

Ja* : 8 5 Ot: 20 
EE::^ : 1 X 1 O'^To r r 
AKSSffi : 3. 3 nm/s e c 
(0240ljJc(C, :i<DJ^lf^^>^/l<^4 2C0^ffi{C 

J?;?^l 0 0 oK<omtmA 5Sr^gj«;b5^Co ^ffi 

5 o o o K(Dmtm 4 4 ^f^^ urcgijo s i mwA z 
^mm^-it^ 7 0 ox:. 0. 5^F«m?a-r6w<t(cj: 

i/lBSfeg^S^^fS (1:3:8) S:fflV^T#?LftS i Sft: 

4 1 5r^:y^>'^|^^byCo -t-^^b. 2 0 O ^ iJ^ n 
/?:^Srtofc#^7L«<t:$4x^cS iS«:4 Ifi. 25>T'I^ 30 

[0 24 11 S i OtJi(::¥ISSS i®4 2«:*-f-'5X 
«^;55ff^^-rr#7^Co V-^;^;^^ LT. S i H, C ! » 

[0 2 4 21 (J|j!S0tj3O) B:S3 i nchT'20 0^ 
^tiiy<om^^m-^fz,Fm klOO) SiS»:i4lJi 
i3:cVDtei::J:»). S i :iie>5':^v^^/ug l 4 2 Sri ^ 

RJS;«f;5^»Sft : S i Ht C I t 1 O O O SCCM 
Hi 2 3 0 1 /m i n . 

: 1 O 8 0*C 
/E/? : 8 O T o r r 
^FhI : 2 m i n . 
[0 24 31 ::<OS*^5 0%OHF^ag4iJZ4oV^TI© 

m*T**>ofCo X. ^Q5#O^TLK<k;aa^l±. 8 , 4 ;z 
m/m in. "CS? !9 2 O 0 ^ ^ n ^-co/piJ^SrJ^o^cP® 50 
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(10 0) S iS»:^(^S:^?L«{fc^?-frfCo rcQISffift 
^STrJi. PM(IOO) S i 1 4 1 co;9^75?^?LS{t 

S i =^\f^^\^^/\-mi 4 2J;ifi^^{t;5^?i;5^o 
ito JJclw, r<^3ilf^=?r>-V^/l-® 1 4 2<^|gffilc:, ^ffi 
5 0 O O A<^Sfe{b^ 14 5 Srff^^ Lfc»J<0 S i l 
4 4 S:mi3iS>^ii:. g*#ia^^-e8 0 0 1:. O. Sffif 
rBlAO^'r^:ii:t::J: "9 > 2o<7)S i Sft:?:, ?S@{wft6^) 
•^fc-^fco (1 : 3 : 8) S: 

2 0 0 ^ ^ vcoi?;^^tofc#a»^k$nfcs i 

It. 2^-CRfe5fe$4xfCo 

(0 2 4 41 S i Ot-blCl /im<Oli:;?fSr}^oyc^lSB^ 

s i « 1 4 2 ^m-^^mmm^x%ti. m^m^f^m^ 
mK^nxish-r. Bi»^i^^mmmm^thx\^^^z,t 

[0 2 4 51 (mmms d ass i iich-e2oo$ 

>^ o :^(Dm^^w<>rcpm (i oo) s imt^i 4 i± 

IwC VDj^Jc'i^?, S i ::i^\^^^i^^/umi 4 2?:0. 
5^iJ^nr>'<D/?;^^T*figk*'ti:fCo SiT<Ot 

: S i Ht C I t lOOOSCCM 
Ht 2 3 0 1 ym in. 
^aft : 1 O 8 0*C 
J±tt : 8 O T o r r 
: 1 m i n . 

(0 2 4 61 ::(omm^s o%(DHFm^m^{^^\i^xm 

ffi^b^SrJSUfCo :i<0^<om^^m-X. lOOmA/c 
m*r*feofco ^ICONrcO^HFLK^tiS^ti. 8. 4 /i m/ 
m i n . T'fc 2 O O ^ a ^^offi^^^^J^o /c P M (1 
00) S i Sf*: 1 4 1 ^^{i. 2 4 5>T-^TLK^k^tt 
fco ;iO|©ffi{t^T*fi:. PM(IOO) SiS«J:i4 1 
C0;^;5t^a«ft:*HS i :r.lz'^^i^^,u^ i 4 2 tCligg 

(0 2 4 71 :i<n:x:.lf^^iy^jumi 4 2,<Dmm 

izm^ 1 o ooAiomitm 1 4 e srj^^ufco ^om. 

5 0 0 0 A<^S?{b^ 14 5 bfcSa^T) S i s 

ft^S:^**'^:. 7 0 ox:. 0. 5Nfr»1i@|g^'r5C -fcicj: 

:7y«Bgggtgfe^iK (1:3:8) S:fflV^T#^ILKS iS 

(0 2481 Si Qtitc^iess i mirmi^^sm- 

t o 2 4 91 (IliSgiJ 3 2 ) 3 i n c h T 2 O 0 ? 

i^ti:^<om^^^^r:ipm (I o o) sis^i4i<D 

mm::y'u .h>^<o-(:t>^i3EAi:iXoX. NMSi^l4 
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2 5: 1 5 a '^(om^icmfS. bfc„ H' 5 x 

10'* ( i o n s/cra*) T-fcofc. ::W*0:(C 5 6 

cK^^li. 1 O OmA/c m'T-fco/c„ -<??ffi!p<^^qFl 
K-fbiiSli. 8. 4Mni/inin. T'fc t> . 2 00 5^ 
.a^'<DJ?;5»-S:fiFoitPS (1 0 0). S i 2 
4^>-C#fL®Yk^?iifc, rwl&ffiftfiK-eW:, PS (10 
O) S i^#:i 4 l<D;9-;»5#t?LS{t:$nNMS i ^ 1 4 

4 2<D^ffifC/p[;^>.l 00 0A<OggitJil 4 65:^figL. 10 
tz, t<0'^. 5 0 0 0 A(D«?<bJl 1 4 5 Sr^^U 

fc»ij<73s i m^tfUimmitm i 4 e i:?:^*^?-*. 70 

(1 : 3 : 8) Srffll,>T#t7L«S i S^^^r^ny^^-^^Kf 
iUfc i-^i:. 2 O O 5 ^ra XT)/?;!*^^^-^^^^,® 

I0250J S i O.Jilr^ifeSS i Ji-Sr#-f5ai*:;i5 

[025 1] X. n^ixtzmm^s i mcom^^M^m. 20 

10 2 5 21 x« mmm^m^mizj:i,mk^s im<o 
w-mm^<r>mw:. u^xi&mm-i. 1 x 1 o*> c m* wt 

10 2 5 31 X; ^JSSS i^JCot:, MOS c-t 30 
SrfflV >T'>*^ y r — W 7 ^' 7 ^ A -Sr^i^ Lfc t 
2, 2 X 1 s e c t v>5ii5v^<it«:^Ufco 
10 2 5 4] (^IfegSlS 3) ®:g3 i n c hT-2 O O S 
^n:^(75^;i^S:t¥ofcPM (100) ^i^S S i Sffelr 

<r>nM^S.\±. 1 OOmA/cm'r-ibofc, ^coNfW 
#?Lff^bji«l±, 8 . 4 ft m/m in. T'fo 9 2 O O $ 
^'n>'W^;^,.iS:j^c.fcPM (10 0) S 
.2 4 5>T'#TL«{t;^nfc, 
10 2 5 5] PM (1 0 0) g^TLgS i«{*:5 1 ±tCM 40 
BEitJCii?, S i 3^b"^^>-^'/uS5 2 4:0. 5$^ 

So 

iaff : 7 o o t: ! 

BE:^ : 1 X 1 o 'To r r 
fife^i^S : O . In m/ s e c 
(02 5 61 ^<^^t:';5'=^>-rvU:Ji5 2<0^bSJv . 

^^m^mytz.i^m^^:fi7^ ( f u s e d' q u a 

r t E g I ai\s s ) mW^m^tiibp-^^ ^*#ffl^'t' 

T-8 0 0'c. o. 5msimk-r^z.t\zi:*)^ 2o(os so 
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, N. S: 0 . 1 ,1 m<oe:;^T-|A 9 2 ttcOSf^ SrlSJ 

®bfc, ?fct^T% #?Lfe»«^5 liwH^tJKS 4 0?;^$: 

58g?g^S?^JK (1:3:8) >-C#^7L@iS i Sd^S 

1 Sr^s/f^i^m^Uito fSi:, 2 O 0 5 o vo/i: 

^Srfcofci^aa^t^ixfcS i«^5 111. 2^»T-Bfe* 
S i,N4®5 4^&M5*bfcigJril, 
(fusedquartz glass) Sft: 5 3 ±l:i 

O. 5/.m<0/l;f^S:}^ofc^*s4s iS5 2SrW-r5S 

(0 2 5 71 igi§m^^S«Sl^l;J;5»ffl5tR^(0*£*. s 

i m\z\imtz.tii^^i^m-m-x^ixxi6h-r. 

(02581 (311601134) ass i nch-C-2 0 0$ 

i^ct^com^i:motzpm (loo) mi^^s imt^iz 
5 o%<DHF^m'pizis\,^xmmit^^mvtc^ :i<r>f^ 

<0«gt?g|tl±, 1 OOraA/cm'Tfcofc. :iCO^Ci 
t^llW1tjM&\±. 8.4a m/m i n . T-*> 9200$ 
^n^^<7?li:;t^SrJtofcPS (100.) S im{^-^m±. 
2 4^X'^TLmit^ixfc, 

(02591 PM (100) #7L«S i S{^5 lit^:?- 
7X-rCVD]5felwJ;»?. S i x.if.fr Jf^^i^^jum 5 2 i: 5 

: S iH, 
^H^I&Mt} : 1 O O W 

: 8 0 CC 
EE;^ : 1 X 1 o 'To r r 
fifeSiS S : 2 . 5 n m/ sec 

(0 2 6 01 :L<ox.\::^jf-'^^/i,m5 2<ommiz 

^^mm^MLtis o ox:}5:-mzmti^^<r>h^:V7:^m 
l*:5 ssrMiafci^-a:. ^*#ia^«p-e4 5 ot:, O. 5 

f:>^tL, mEECVDm\ZXoXS itNii:0. 1 n mO 

nmt^s iJicoigft^s 4<o;^S:S)!£;;tt-r3j-:/3iyf^v 
^^»::J:oT^*Lfc. j!kv»T-KOH 6M^ffiSrfflv^T 
^limits i Sft^Sr^x^ixf^vm^Ufc. 2 0 

ft:^:^7;^a(|:5 3 ±lr5/imOJ^i5>:S:«fofc*ISSS 

1 S5 2*5ff^J«T'tfc, 

(0 2 6 1 ] (|gtS093 5) itSS i n c h-C-2 O 0 $ 

^ u'^<om^i:^-^fzpm (10 0) #*s^s i mmz 

5 0%«HF®SJ«ti{CtJl,^TI®M^t:fi£SrJSUfc. 
W®o£?gSH. . 1 0 OmA/c m'-efcofc. Z<Ot^<0, 
0-^Wit'^&i-3i, 8 . A ti m/m i n . T**) •? 2 Q 0 $ 
^'o>'(o/?;z^5r}tofcPM (1 0 O) S imW^-^m^. 

2 4^>-e#^aeibS4xfc. 
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102 6 21 Pm (10 0) ^TLSS i ««:5 l±lzy< 

1 . o 5 j:? o >'<^/?;'^ti^g$-frfc, mm^mi. 

RFSilSI^ : 1 0 OMHz 
^f^l&Mt) : 6 0 OW 

: 3 o ot: 

A xp7.^fj :8X10'*Tor'r 

f^WM.S. : 1 2 03> 

^—yj, f,jg;^^<^-^ -^ . _ 2 Q Q y J 
T;^ : + 5 V 

[0 2 6 31 :i(Oaie^^r.>^vPJi5 20*ffi|r 

«C5 3SrSia*>t>1i:. ^*#ia^tfT'4 5 0*0, 0. 5 
' ^ra^n^-r 5 c: t t;i i , 2 o<o£«:<Sr^@|-te 0 
•frJt, «EECVDj£lrJ:oTS i,N«*0. 1 ,t mOS^ 

Tl^*i;/c, ^-O^^yJBgfg^^^jiJ (1 : 3 : 8) S: 

2oo5i5'av<D;?:;'^«rtofc#7L«^t:$ti.fcs i 

5 Hi. 2 ^>r-^* $iifc. S i , N. S 5 4 ^1^* 

Ufc^tcii. isa^,;</7;^S»±tci. 0 7im<0/i:;t^5: 
l^ofc^lS^S i ® 5 2 «:W-t-iS«:i4S/^^£T-#fc, 4 

(0 2 6 41 X, ^»^^^/cmo^S i «<Dff^SrjfeSES 
^yryp< hy-Srfflt^TP-irci:-^. Sinch-^ 

10 2 6 51 @jim^^«S^lrJ:S¥*Sa%S 
¥a5«l^<D|g*. *g»:Xte9g*ll 1 X 1 o'/cra»WT 

Mos c- tjfeS^ffl^^T^^'fS:^^' j/r— (tj^-yp' 
tJ'-rA^rjfflS^Ufctr:^, 2. O X 1 0-* s e c irV^^ 

102 6 61 (mM3 6) SS3 i nchT-2 00$ 
^'ct>'<D^;5^=Sr«fofcPM (10 0) ^ifeSs i ^(*:tr 
5 0%<^HF^JdEf|::4oV%Tll®^kj*iSrJgUfc. r<DI* 
<0m^?g»4. 1 O 0mA/cm'T-*.ofc, -CD^ro 
^Wkitftia, 8. 4,im/min. T-$,t)2 00$ 
^ n ^-ro^^Srj^ofc ( 1 O O ) Si «ft:^ft:|4, 
2 4^>T-#7LW{tSn!t, , 

10 2 6 71 PS (1 O O) #fL«S i S«^5 1 il^fSf 
4a^ftife«cj; s i^t:'iJ'*->-v/i<'^«rl O ^^'ov 
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^iSE : S n 

^Sgias : 9 0 ot: 

^g#ia^ : H, 
fiEft^Fftl: 2 0^^ 

(0 2 6 81 JJcir. ::<03;t-^:^rv'-v-ypg5 2«^*d5{:: 

3^Miafcij-fr. ^m#ia^«t>T-7 5 ot;, 0. 5 

OI¥;^^T'a!;»Ji,ip-li:fc2«:OS«:^Jir®Lfco -t<o^^ 
oTB**Ufc, »CV^T-7s/Jgifeg^ife^}S (1 ; 3 : 8) 

i: . 2 0 0 5^0 ^^<r>Wr^^%>r>fz.^^^{t^i\,f:^^ \ 
SfrSltt. 25>-C-^*^ctt/c:„ S i,N4S5 4S:6** 
Lfc^lcji. 7:^*^5 3 ±1^ i o /« mOff;^^*-^^^ 
tz-^mf^S i ^ 5 2 5r#-t-5S<*^^s^^T-#;to 

(0 2 6 91 (^J£M3 7) aS3 i nch-e2 00$ 
i:'oV<o/p:^$:J^oAcP® (lOO) ¥^SS 

<7>«r)S5&|£ld:. 1 O OmA/c m'Xfcofc. ^<r>n<r> 
#^7LKYk)$£Sl±, 8 . 4 /I m/m i n . -e*> 9 2 0 0 5" 

n ;^«rito/c p M ( 1 o o ) Si 

(0 2 7 0] PS (10 0) #aSS i««r5 1 
BECVDj^Clit). S i J-f ^^^r-V-r/i-JiS 2Sr 1. O 

y— ^;^f;^ : S i H, SOOSGCM 
^^r'J-Y~:ff^ :Ht 1 5 0 I /m i n. 
JaflP : 8 5 QIC 
EEtl : 1 X 1 0-»To r r 
^S3$S:3. Sum/sec 

(0 2 7 11 a:t;i, -<^^fi5':^->-V-/l<^5 2<0^ffi|^ 

-fr, g^#ia^*T-8 o o*c, o. 5mmmm-rz:Lt 

(O 2 7 2] «EECVDffit;::J:-DTS ijN^SrO. lu 

^ y J: o r Ufc, j!^V^-C-7 s^m^S^K^iK 

■St. 200$^D>'<oJ?;i^S:{>ofc#7LfC<t^?ttfcS 
iS^li. 25^T-|**Sixfc. S i,N.Ji$:^^bfi:g 

fc^^s s i g 5 2 ^^-rii&mim^X'^ /t, y-r-;^ 
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[0 2 7 3 J (11:^0? 3 8) i n c hT'S 0 O ^ 

^n>'<7)jp:;9.§:f^^fcPS (1 O O) S i 1 5 1 _t 
\zcVDm::X^^ S i ^e^$':^>'^/uJl 1 5 2^:1 ^ 

S^S;^;^0ES : S i Ht C I 1 1 0 0 0 SCCM 
Ht 2 3 0 1 /m i 



1 o 8 ot: 

8 OTo r r 

2 m i n . 

10 2 7 41 w<OS(^tC5 0%^OHF^S^4^lw*JV^TI© 
<Sft:^S:J6bfCo wCO^comSE^ffll. lOOmA/c 

m/min. T*$> 19 , 3 0 O ^ ^ cr >-<7>i?:;9LS:}^o P 
SI (10 0) S iS»:i 5 l^tt:|i. 3 ei^X^^HKit 
$nfco fl^5^LfcJ:5iwro^8i<fc:j«T*fi. PM do 
o) s i s^i 5 i<7);^^^>^?LK'fl:$tt. si^t->5^:^ 

o. smmnm-r^zt^zx*) . 2o(os(^^3s@ 

tcftStJ^t^-tirfco i^JECVDj!fetc:J:oTS i,N.^o. 
1 tJim(Dm^X-mm$^X^ fttDfc*Pii:it2ooSf^$: 
tt«L7to -^(O^. ^^L^a^l 5 3±om{t^l 5 5 

T'7 5/$H®6^S^®ae (1:3:8) S:fflV^T#5^?LWS i 

i?^4:t>ofc^?L©ft:$4xfcS i£«:i 5 3 li. 4^>T- 
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